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S (54) Title: COMPOSITION FOR FORMING A NTI REFLECTION COATING 

^ (57) Abstract: A composition for forming an antircflcction coating, characterized in that it comprises an organic solvent and, dis- 
solved therein, (A) a ladder silicone copolymer containing (a,) 10 to 90 mole % of a (hydroxylphenylalkyl)silsesquioxane unit, (a 2 ) 
0 to 50 mole % of a (alkoxylphcnylalkyl)silscsquioxane unit and (a 3 ) 10 to 90 mole % of an alkyl or phcnylsilscsquioxane unit, (B) 
an acid generator generating an acid upon exposure to heat or light, and (C) a cross linking agent, and is capable of forming an antire- 

t"^ flection coaling exhibiting an optical parameter (k value) for an ArF laser of the range of 0.002 to 0.95. The composition is soluble 
in an organic solvent, can be applied by a conventional spin coating method with ease, has good storage stability, and can exhibit an 

J^J adjusted preventive capability for reflection through the introduction of a chmmophoric group absorbing a radiation ray thereto. 
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»«*ffl*Ufeo »fi*ft7-b h>hn - ^* tl- >Tff?afc L N ME 
JjQttft***- 3 Zl h II «fc 0 x p - t K □ * 5> > v ^ v JHz X + * * 
7 2 ^)\^%ty x - 2/ jhz * + 2 8^ JU% 

^63fcS**^#A z (39. Og) ftliit Ufc 0 *fi£{*A 2 © 7 
10 □ h >N M R x #*MM*^£ G P C (f)\,rt- ~ x- 5> 3 

1 H — N M R (DMSO-d 6 ): (5 = 2. 70ppm(-CH 2 
- k 6. 0 0 ~ 7 . 50ppm ("< h 8. 90ppm 

(-0H) 

15 IR (cm- 1 ): i/ = 3 3 0 0 ( - 0 H k 1 244, 1047 
(- S i 0-) 

Si¥*S]^fi (Mw) : 7 0 0 0 . aft* (Mw/Mn): 1 . 

8 

##00 2 

20 1 "cTScja Lfc^Ip^A ! ft 7 4r K - h U JH 50ml II 

mm U Tf# fc }« II x KU^fil/i/'J^a-KO. 2 5 0 iJi- (5 
0 . 0 g ) ft tin x. x aSttTT 2 4 Hf P^fr £ £ if 0) t> x ?K 5 0 m 1 
ftiQjtx ££111 2B#Ma»T-efr£*-t£T£J6aHifco ;$£pf£x 
SAUK**:*- h U ^A7K»»t?ittllfl!)3 ^*ft«7t Ufc©^ N 

25 Jlft^lt Lx 5S«lftS5fe Lfco l§«^7i:h>hn-'N + if>t 
li* Lx ttEftfttiJlt-* I hliJ; <9 x p - t h"n + v^> vl^ 
;Hr X + + >3M£ 3 6fil/ 0 /oi:p - * h + y^>vi^JHz7 
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^;U%fre>fe££SS-ftA 3 (40. 3 g ) fc^iiLfco &m.-£tW 
A 2 (Z)7n h>NMRx hJK 6PC 

1 H-NMR (DMSO-d 6 ):<5=2. 70ppm (-CH 2 
5 - K 3. 50ppm(-OCH 3 ) N 6. 00 — 7. 50ppm 
( ^ > -b* > if ) v 8. 90ppm (-OH) 

IR (cm" 1 ): i/ = 3 3 0 0 ( - 0 H k 1 1 78 (-OCH 
3 K 1 2 4 4, 1 0 4 7 ( - S i 0 - ) 
SifiS^fi (M w) : 7 0 0 0 . (M w/M n ) : 1 . 

10 8 

##0'J3 

###J 1 T85i Ufc&S-a-f* A , ft7tHh"JIU 5 0 m 1 I: 
*».UTj|fc»*l:, h U ^fil/vU^a- K 0 . 3 4 7 fiK6 
9 . 4 g ) 4*P;U aiSIETT? 2 4 B#Hfr £ *-tf fc<D 5 N ?K 5 0 m 1 
15 &*Q;Lx 2B#M»aET-efr**-lfT£fc*#fco #*P*n 

;Hr7 + t + 1^>fli5 0 : E^ o /otp - / h + S"^>v^ v)Hz7 
20 + 2 2*)l,%f? =.-)H>)HiZ*X*y>%.tiL2 8 

^ ^ % £> & & ttipft A 4 (39. 8 g ) €: »!» L fc 0 
A^rah^NMR.^MX^MK GPC (y^M'-S 

1 H-NMR (DMSO-de): 5=2. 70ppm ( — C H 2 
25 - K 3. 50ppm ( - O C H 3 ) N 6. 00 — 7. 50ppm 
(^>-b*>^)s 8. 90ppm (-OH) 

IR (cm- 1 ): i/ = 3 3 0 0 ( - 0 H K 1 1 78 (-OCH 
3 ) s 1 244, 10 4 7 (- S i 0-) 
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(Mw) : 7 0 0 0 , (Mw/Mn): 1 . 

8 

$%ey 1 

fr#*1f**x *»**P«. »TiI4Xtfffl*t1-&flix.fc5 0 0 m 
5 1E9P777^II, ^®7kif h'J^M . 0 0^^(84. 0 
g ) t ?k 4 0 0 m 1 £ ft A L s Jfc U T »T Jl 4 £ p - * S * v ^ 
>5?JUh'J£nn5<7>0. 3 6 ^ ;U ( 9 2 . Og) tn-7ot: 
ibhU^DOv7>0. 14^^(2 4. 9g) tl^if JH- 
t^;H 0 0 m 1 ll^fr LTf§fe*»4 2 HtlHUUbfcoTfrt *-tffc 
10 #S»TLfc©*v 1 ftmftlJtt&aELfeo Sf&HTfts £ft£j$4fa 
£ vx^jUx-x^Tttdi tb?ft 6 v x^ )l x - x »£E 

TMB* Lfco 

^(DJ: a (I Lrf#fc*n7K^/5?±J5£^ili 1 0 «%-*&{b* U £ 
A*®M0. 3 3g^*Px., 2 0 0 °CH 2 B# IS in ttl" % Z t IZ «fc 9 , 
15 p - / h + v< > vJUvJUr X + 7f- + +r->^ii7 2 ^U%fc n - 7 

□ trjt,y^t7 + ^ + ^>ffe 2 8 ^ e>& z&m&w a 5 

(60. 6g) ^iilLfco ftI^^A 5 ©7a h>NMR N 

* £ h >K GPC (yjUt-$i-^3>^D7h^77^ 
-) (D»Hfe*4JJlTl:^to 
20 1 H-NMR (DMSO-d,): «=1. 00-2. OOppm 
(-n-PropylK 2. 70ppm ( - C H 2 - h 3. 50 
ppm ( - O C H 3 ) x 6. 0 0-7. 50ppm ( ^ > 4f > SI ) 

IR (cm" 1 ): v = 1 1 78 ( - O C H a K 1 244, 103 
9 (- S i 0-) 

25 mmW-tyft^m (Mw) : 7 5 0 0 , (Mw/Mn): 1 . 

8 

ifctx 3©fti^A 5 ^7ir S " h U ;H 5 0 m 1 CSff IT 
flfe^Jilllv h 'J /^JUv U )l/ 3 - h* 0 . 4f^ (80. 0 g ) £ 
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MX. JtSfeTT? 2 4 fl#IH £ £ Hf fc © 5 x *50ml £ *P * N £ e> 
HI 2 6IB»»TTrfr*i;HfT£ifc*-&fco ftiPfcx Etta*** 

5 *Q|ft<e«l1-5 Z £IZ& <Q * p - b Kn*S"<>5;jU S'JUr^ + tt. 

6 ft A 6 (36. 6g)«ilf; 0 &m£f*:A 6 

©7n h > N M R N ffc^RiRX'S* t- JU s G P C (yi/t-$i- 

10 1 H — N M R (DMSO-d 6 ):<5=1. 0 0 ~ 2 . OOppm 
(-n-Propyl), 2. 70ppm(-CH 2 -) N 6. 00 
~7. 50ppm (<>-bf>if)x 8. 90ppm (-OH) 

IR (cm~ 1 ): u = 3 3 0 0 ( - 0 H ) N 1 244, 1 047 
(- S i 0-) 

15 (M w) : 7 0 0 0 , (Mw/M n ) : 1 . 

8 

###0 4 

frt*1fttK »3t#*P»x »T*4;&tf»*ti-*flix.fc 5 0 0 m 
1E0P7773Cx g»*Jgth'J^A1 . 0 0^JU(84. 0 
20 g) bJ(4 0 0 m1 «AU &HT*TSH4fr bp-n+v^ 
> v MJ £ □ □ v v > 0 . 32^^(81. 8g) h7H^h 
^□Dv7>0. 1 8 (38. 1 g ) viflU-r^ 
10 0ml \Z®fr Lzmtz®%L* 2mmiZt>tc-DTfr$£i?tefft> 

A7k»»0. 3 3g^iPx.x 2 0 0 5 CT2S|PliDit5:i:[:«fc^ 
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p - / h + S/oy^ vJUz^ + ^-^-U- >^{i 6 4^;u%^7x- 
;^>^t^+^*1r>fi43 6 f^%)!)^ft5*l^ftA 7 (6 2 . 
9 g ) Lto ±tfi-&ftA 7 ©7n h > N M R , #«JlXX^ 

£ MK GPC ( ^' M° - ~ x - v a > £ □ Y > ^ 7 -r - ) © # 

1 H-NMR(DMSO-d 6 ):<5=2. 70ppm(-CH 2 
- K 3. 50ppm (-OCH3), 6. 0 0 ~ 7 . 50ppm 

( ^ > -b* > Si ) 

IR (cm" 1 ): i/=1 178 ( - 0 C H 3 ) N 1 244, 103 
10 9 ( - S i 0 - ) 

ff*¥#j#^* (Mw) : 7 5 0 0 , ^tfej^ (Mw/M n ) : 1 . 

8 

zn&m&faA 7 £7 Hz h - h 'J ;H 5 0ml C*»LT 
f» tc.m ft fZl . h U ^ f Jl/ > U Jl/ 3 - K 0 . 4f)l (80. 0 g ) & 
15 it/^TTr 2 4 BtF^*^ N ?J< 5 0 m 1 fcifflx-s * £> 

CI 2ftlHH»T-CfrS*tfTfi*itfco Efctt*** 

ftnftftlfcj*-*- 3 ihi:<tDv p - 1 k □ * > s;;u s> ju-fe a * # * 

20 tl->JM4 6 4^>IU%h7x-JU5>;HzX + ^^-f->#&3 6fJb% 
^6ft«ft»^f* A 8 (38. 4g) £ $git L o ttS^ft A 8 (Z) 7 
□ h>NMRv fcftW.UXX^t MK GPC (yjb/t-5i-i/3 

1 H-NMR(DMSO-d 6 ):<J = 2. 70ppm(-CH 2 
25 - h 6. 00 — 7. 50ppm ( * > -tf > 91 ) s 8. 90ppm 
(-0 H ) 

IR (cm- 1 ):i/=3300 ( - 0 H h 1 244, 1047 
(-S i 0-) 
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Jt*¥«D#^* (M w) : 7 0 0 0 , (Mw/Mn): 1 . 

8 

mmm 2 

7y-Si/'j3->*I^tftbt (A) ^tlt, p-t 
5 K □ * ^ > 5>" =y ;Hr X + * * t>- > 7 2 ^ t? jl - )l is 

(fC*¥*Sl#^m7 000) fefflUx Z. (D (A) j&#8 3«*g(Jh 
±t3«f&«feSU*: 1/ T ( B ) jsft^ 3 Km^t^mmt LT (C,) fig 
# 5 KSgBhfcin*, * bid (D) f&frt LT±IB7^ 'J L — h ^ 
10 ^7?tfiJ7-1 7 «*gp& An* Tf# 7 □ K U > 7 'J □ 

taODtafift* 1 0 0°CTr 9 0«K iUI 2 5 0°CT 9 0 8> 

15 CD ft ft TT? 2«»a>iPlfcjB.a«:fT O ZtiZ&V , l^55nm(DS 

ZflDJEStteJtfflfc©^^*-*- ( kffi) ttO. 67Tfeofc 0 

20 zroiUfr e>#3 J;o kfittfo. 6 7cd%^t. {^fflJ8^J¥*BS4 
0~1 5 0 n m t fc^r$3t&igJE9t*fe^1-o 
^*fc0»J3 

(A) El^HTv p - t Ka + v^>vi^^HzX + ^ + 1t> 
JMft 3 6 * ;U % t P - ^ h * > * > 5>* ^ ^ * * * * * -9- > ^-<ajL 3 
25 6 ^ ;U % 7 x z. fl, i, * * * * V > 2 8 =E )V % th G> 5 # 
#^J2©#S^#:A3 (Ii?Kl^?i7 0 0 0 ) I© 
(A)eiO 0K*SBi:K«£*iJ±: LTbuIB ( B ) /$#3«ftS|3 
tmmmt UTHfrlB ( C , ) fifc# 5 KSg|3i: fc, 7otb>^j3 
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y ^;u-f;^®)g^ (Jt*tt4 0/6 0 ) 3 0 OR MM 

^ 'J □ > £x- A±lClffflCD U 5>*X h □ - * UT±B<Dti 
5 J^tlfel^l^ 1 0 0°CTr 9 0#, iHI 2 5 0 °CT 9 OtJxDIfett 
2!SP£-e;!jnM3I£fi : -5 ;ttJ;Ds H£ifa 5 0 n m<DSStl» 
JtKfcJB J* 

Z(DfcmM±m(Dft¥>^ * - (kfit) [4 0. 6 7 l!feofco 
10 (A) fi£»i:LT, p - t K □ * v *C > > ^ Hz X + * * tf- > 

jjUft 5 o ^ ;u % t p - * h * s> « > i> ;n* x * * * * > 2 

2^^%i:7x-^vJH2X+^ + t»->^li28 ; E;U%^e>&i.# 
#00 3 A 4 («i¥£)#^« 7 0 0 0 ) CCD 

(A) $#1 0 OnM:^tm%±Mt LTsuIB (B) Efc#3«Mgp 
15 tmmmt LTiwIB (C,) $#5 5t*gpi:£ s rntfU>^Uzi 

-ii/f^f ju-fi^yTtf - h 3 o o nm&iztem+z z 
u 1 o o°ct 9 o&HftiJftgu 2 3 o°c-c9 o^mmmt^zt 

20 cfc K> . I¥£ 7 0 n m(Dfcmyj±m*Bl£tHtfzo Z(D&®&5±m 

<blb^n=7*-$- ( ktt) (40 . 90Tfeofe o 

SSJfefcl 5 

2 McD3talM3l£ 2 5 0°CT 9 0*3>H© 1 ©PB^f cdM&SI;: 
^X-feJ-M^lis HMJ4 t± < RilZLTf*70 n m<Z)jk!ftte± 
25 llM$ffc„ 

CCDSltP*±fliC7)^^/\ 0 7 / - ^ - (kflt) 140. 90Tfeofe o 
$ fit 01 6 

(A) El^hLt, p - L K □ * v ^ > y JU $/ -tr X * * * t>" > 
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£{£7 2=£)l%£n - 7 n ¥ )l n, x * lr *V > 2 8fil,% 

frzftzmmm 1 oma^Ae (ii¥wt7ooo) 
u> 3© (a) $#8 3 nm^tm%±mt it stris (b) m#3 
nm^t^mmt urtfriB (c,) m^sMMgu^ap*. ^ei: 

5 tttttf'J t urfrlB ( D ) 1 7 KM4aqx.r»fc)i£*a 

& N 7 □ £ U > ? U □ - ^ ✓ 7 □ K x - x ;U 3 0 0 Jt *gp C » 

1 0 0°CT 9 OfjK ffcUT 2 5 0°CT 9 0»ffl*ftT"C 2 Igpgtrin 
10 iMI £ ?t "5 utiai), 5 5 n m©K»l»±ffll«:JgJ56*#fco 
;:<Z>ES*lfcjJ:lliS©ft¥/t7 * -* - ( ki) I* 0 . 5 5 Tfco fc Q 
Hi»J7 

(A) f&frtbT, p-th'o + y^>vik>i^X + ^ + t> 
£{4 6 4^^%t7xZJk>JHz7 + ^ + ^>ffi3 6^;U%^e> 

15 &i>###iJ4(D#M£{*:A 8 (»ifWS7 0 0 0 ) ft E H x 
CI CD (A) i&#8 3«*SPfcItSS±£iJh LTlulB ( B ) fiE»3RI 
Sfl<b3^#Jh UThuIB (C 2 ) 5 K*gPfcfti«l;U 
tK U T-fc LrKrlB ( D ) fiSfl- 1 7 K*«P&JPx.Tf»fc)I^%*x 
7ot^yj3-j^y7ot)H-7^ 3 0 0 RiSPd^lS L 

20 T N SStl»±IK^fi6fflfifi6«!l«:W«l/fco JfcClx 5/Un>*X-M 
±C«ffl©l/S;7 h □-*-ftfl!^T±K(DllJ5&4t8ft2ft* 1 0 
0 °C7r 9 0#, ^UT 2 5 0°C7r 9 0 8>0)*ftTT? 2 MrAnM 
S^ffd^^l^ctOs JI£ 7 5 n m©£t*R£ltJ!g&ff2j$£-b!rfco 
ilflDJKItB^IKCDft^/t^ * - (k^t) |*0. 497?£ofc, 

25 Jtttflfl 

(£*ift<biit*±£k ro c D T - 7 
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ML0 2j) fcfflUs Zfa& S 0 G| m □ - * -II «fc 0 5> U □ > ^7 
i-A±l:ItU 8 0 °C 7? 9 0 # N 2fc II 1 5 0 °C T? 9 0 # x ft $ 
13 2 5 0 °Ce 9 0»(D*#Tx 3 S P» T7 in to & 3 *" S d II «k 0 s 
l$50n m©£tm±M£M£-fc!:fco 

RTt&Tfc o fee 

10 friB Lfe^llJfe^J^t/J:b^^J(Itelt5SStte±li^figfflm^#III 
our N ttTffl^CJ: <9fis#££'f£s U^X K =i - $ - II J; £ ^ 

1 II L o 

( 1 ) «#sstt (mmcD^it) ■, 

15 flr£©|lfi&*J«:MT ( 2 0°C) XteftStT ( - 2 0 °C ) Tr 4 5 

lira £ ie * ate u utii4ifig*tfc, ^ft^" 

*t G> fit » S: 3W 3fe U x »*«#B*4fr SfflBWIIttrSMfc^KW- 
frSOgtlKDSia* 5 %JjJLrtO>i§£ft G x ^ *l * ]g * fc«£ ft NGt 

20 LTMLfco 

( 2 ) (*fr?(Dm±) ; 

( 1 ) a>£iafc#0K*Ml-3UT N ttg 0.22 //miUCl? 
©f6±»& A°-x -r ^JU* -i? - [ U *> (Ri on) ftSL H 
a D n £ r/t-x -f ^;U-b >tf- K S - 4 1 j] TrilJ^ Us 3 0 om& 
25 Tffl^^tG, ?tl^ii5i^^NGi:lTlflLfeo 
(3) bvXh^-^-I$^tt; 
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fe ifi o r ^ x «v v g > ^ $ h u r £ t\ e> ft a 7 □ t: u > ? u □ - ;u 

5 (4 ) »*77X7i'yf >^fitt (Xy^>?U- h ) ; 

iyf ; G P - 1 2 ( Jfcfcjfcfl; iiltS % ^I7 7 X7 

10 xy^ 

PUT* ;O 2 /N 2 (60/40sccm) 
E 7J ; 0 . 4 P a 
tH7J ; 1 6 0 0 W 
/W77/^-; 1 5 0W 
15 Xx- vSJt ; - 1 0°C 
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1 . ( A ) (a,) ( b K □ =¥ v "7 x ~ )l 7 )l * )l ) vJU 4z X * ^ * V 
> ljM£1 0~9 0t)l%, (a 2 ) ( 7 ^ □ * £/ 7 x ~ 7 )U * ) 
5 vJHzX + 7h + t»->#{4 0~ 5 0 x^U%&t>" ( a 3 ) 7JU*^XIi 

?x - juv^tx***-y->jg.& 1 o~9 Of^%A^ft57y- 

Sv'J3- ( B ) mxitftlz «fc «£#g£ii-3^#£3E 

#J£tf (C) H^^J^W^)§^Jlc:>§^ UT* 0 N fr^ArF U-if 
-llttl-^&^M'^* (km) WO . 002-0. 9 5(7)15 

2. (A) (B) fdc^&tf (C) j£#IIZJn*Ts £b(3 (D) 

15 3. KTE (D) «H*7K'J?-tfv 7kHS^* 7£ ij/^i 

7v7^£<£&^fc7KU ^-TfeSM^tDiSH* 2ilIB«fe©Sl^te± 

20 a^3lllB«0)JSltPA±iii^J5£ffl$l^^o 

5 . «rlB ( D ) $«^'J?-tf, ( d , ) -ftS 
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R l 
I 

— E-CH 2 -C3- 




(s£4>s R 1 liTtcJRH^XIi^^^atx R 2 It 7 ;u + >»U*Tfc 5 ) 
T3lt)**iS*rit*(ft 1 0-6 0^)1%, ( d 2 ).-*ft5£ 

R 3 
I 

— tCH 2 -C9— 




5 (sS*© R 3 l^7Km^ : ?XI*/5 L ^SlrfeS ) 

tl**fift*(fi[3 0 ~ 8 0 ^ JU% . ( d 3 ) 
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R 4 
I 

— fCH 2 -C3— 




T^t»*tL*«fift*(4 1 0-5 0f;i,%fr&&5M*fi^?fe 
3ffi#©l£HSi 3 «i3«a)SStl»±JiJ&fiBfflfifi6«!io 

5 6. ( t Ko + v7iZJl,7^ + ^) is)l>iiX***y>%.{iLRZf 
7ib*Jbvil'ir7 + t + 1i->f{iltt7y-Sv 'J □ - 

7. ( t K □ x " )\,T)\,*)l) S^U 7 

;U*^S/^-bX + * + -b->*(ftfc©^*#J^/J< i e;UJ±T 1 0:90 
10 l\ L 9 0 : 1 0 -Crfe^if 6 iIIBitOD ^ ^ - §2 v U □ - 

8 . 5 00-30 0 0 0Tfe§ff*(D$5BI^6 

9. #^fi<D#f£fej£# 1 . 0~5. 0©iSg|T;&3fji*(D$5ISSg6 

15 ne«o>7 y-M^> u □ - >**^f*o 
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